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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 

I IS Basis of the report 

II □ Priority 

III □ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV □ Lack of unity of invention 

V IS Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations suporting such statement 

VI □ Certain documents cited 

VII □ Certain defects in the international application 

VIII H Certain observations on the international application 
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^ European Patent Office 
>Sjj] D-80298 Munich 
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Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/SE99/021 70 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articie 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 17).): 

Description, pages: 

1 -8 as originally filed 

Claims, No.: 

1-11 as originally filed 

Drawings, sheets: 

1/1 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1 -1 1 

No: Claims 

Inventive step (IS) Yes: Claims 1-11 

No: Claims 

Industrial applicability (IA) Yes: Claims 1 -1 1 

No: Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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INTERNATIONAL PRELIMINARY International application No. PCT/SE99/021 70 
EXAMINATION REPORT - SEPARATE SHEET 



1 . The application relates to a method of removing sulphides and other volatile 
contaminants from liquor vapour condensate originating from a pulp 
manufacturing process. 

According to claim 1 the sulphides are stripped off in a stripper from the 
condensate by a gas, which gas is then fed to a regenerative oxidation system, 
where the stripped gases are combusted and S0 2 is formed. The gas containing 
the S0 2 is then lead to a S0 2 scrubber and the gas from the scrubber is 
recirculated to the stripper. 

By this closed loop of the gas, the cleaning of the condensates is carried out with 
high efficiency and good heat economy. 

The documents of the Search Report are silent about the above three stages 
(stripping, oxidation, scrubbing) integrated in a closed loop cycle of the stripping 
gas. 

WO 86/00389 discloses a process for combustion of pollutants carried in a gas. 
Sulfide contaminated condensates as well as stripping are not mentioned. 
GB-A-1 354499 discloses a process , whereby organic sulphur compounds 
present in condensates are stripped by an oxygen stream and are then 
catalytically oxidised. A closed loop for the stripping gas is not mentioned. 
WO 98/55685 deals with the removal of sulphur from non-condensible gas stream 
released during the Kraft process. 

Hence claim 1 and the dependent claims 2-1 1 meet the requirements of Art. 33 
PCT. 

2. Apparently (see also page 3,4 of the description) the S0 2 scrubber is part of the 
closed gas loop. 

Hence the feature of claim 2 being an essential feature of the claimed invention 
should be included in claim 1 (Art. 6 PCT). 

The word "either" in claim 1 causes unclarity and should be deleted. 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



PCT 

REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



■ For receiving Office use only ■ 



2 /• -11- 1999 

International Filing Date 


Name of receiving 


The Swedish Patent Office 
PCT International Application 





Applicant's or agent's file reference 
(if desired) (12 characters maximum) 



P15634PC/SC 



Box No. I title OF invention A method for cleaning sulphide-containing condensates 



Box No. II APPLICANT 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country The country oj the 
address indicated in this Box is the applicant's State (that is. country) of residence it no State 
^af residence is indicated below.) 

EXELENTEC AB *3 & 

Bror Niissons gata 16 

S-417 55 GOTEBORG 

Sweden 



["I This person is also inventor. 



Telephone No. 



Facsimile No. 



Teleprinter No. 



State (i.e country) of nationality: Sweden 



State (that is. country) of residence: Sweden 



the United States 



□ 



the States indicated in 



This person is applicant r— i all designated 15* all designated States except r— 1 

for the purposes of: U States ^ the United States of America ' of America only the Supplemental Box 



Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation The address must include postal code and name of country, pie country of the 
address indicated in this Box is the applicant's State (i.e. country) of residence if no State 
of residence is indicated below.) 

SANDQU1ST, KENT K 

Askims Fornborgsv. 2 

S-436 42 AS KIM 

Sweden 



State (that is. country) of nationality: Sweden 



This person is: 
CD applicant only 

applicant and inventor 

□ inventor only (If this check-box 
is mar ked, do not fill in below.) 



State (that is. country) of residence: Sweden 



This person is applicant r— i all designated r-i all designated States except *g 

r A i r. I — I States — t ^** 1 ^itf^ei Qtcit^c of Amprir.a 



for the purposes of: 



the United States of America 



the United States 
of America only 



□ 



the States indicated in 
the Supplemental Box 



Further applicants and/or (further) inventors are indicated on a continuation sheet. 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below i v Jiur cb y/has been appointed to act on behalf 
of the applicant s) before the competent International Authorities as: 



^ agent 



n common representative 



Name and address: (Family name followed by given name; for a legal entity, full official 

designation. The address must include postal code and name of country.) 

GOTEBORGS PATENTBYRA DAHLS AB 
SjOporten 4 

S-417 64 GOTEBORG 
Sweden 



Telephone No. 
+46-31-507700 



Facsimile No. 
+46-31-7790640 



Teleprinter No. 



i— . Address for correspondance: Mark this check-box where no agent or common representative is/has been appointed and the 
L - 1 space above is used instead to indicate a special address to which correspondence should be sent. 



PCT/SE99/02170 
24-11-1999 



Sheet No. 



C ontinuation of Box No. Ill FURTHER APPLICANTS AND/OR (FURTHER) INVENTORS 

If none of the following sub-boxes is used, this sheet is not to be included in the request 



Name and address : (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country The country of the 
address indicated in this Box is the applicant's State (that is. country) of residence if no State 
of residence is indicated below.) 

WENNBERG, Olle 
VaktmSstaregSngen 1 
S-413 18 GOTEBORG 
Sweden 



This person is: 
Q applicant only 

applicant and inventor 

□ inventor only (if this check-box 
is marked, do not fill in below.) 



State (that is. country) of nationality: Sweden 



State (that is. country) of residence: Sweden 



This person is applicant 
for the purposes of: 



□ 



all designated i— i all designated States except 
States the United States of America 



the United States 
of America only 



□ 



the States indicated in 
the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation The address must include postal code and name of country The country of the 
address indicated in this Box is the applicant's State (that is. country) of residence if no State 
of residence is indicated below.) 



This person is: 
CD applicant only 

I I applicant and inventor 

□ inventor only (if this check-box 
is marked, do not Jill in below.) 



State (that is. country) of nationality: 


State (that is. country) of 


residence: 


This person is applicant i— i all designated i— . all designated States except j— i the l 
for the purposes of: States ' the United States of America of A 


United States r— i the States indicated in 
Lmerica only — the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant's State (that is. country) of residence if no State 
of residence is indicated below.) 



This person is: 
CD applicant only 



CD applicant and inventor 

□ inventor only (if this check-box 
is marked, do not fill in below.) 



State (that is. country) of nationality: 


State (that is. country) of 


residence: 


This person is applicant r—| all designated i— i all designated States except i— i the 
for the purposes of: ^ States ^ the United States of America of A 


United States i— i the States indicated in 
imerica only — the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country The country of the 

address indicated in this Box is the applicant's State (that is. country) of residence it no State j^is person is: 

of residence is indicated below.) 



Q applicant only 



Q applicant and inventor 



□ inventor only (if this check-box 
is marked, do not fill in below.) 



State (that is. country) of nationality: 



State (that is. country) of residence: 



This person is applicant 
for the purposes of: 



r—i all designated 
^ States 



□ 



all designated States except 
the United States of America 



□ 



the United States 
of America only 



□ 



the States indicated in 
the Supplemental Box 



□ Further applicants and/or (further) inventors are indicated on another continuation sheet. 
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Box No. V DESIGNATION OF STATES 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes: at least one must be marked): 
Regional Patent 

13 AP ARIPO Patent: GH Ghana, GM Gambia KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SZ Swaziland, UG Uganda, 

ZW Zimbabwe and any other State which is a Contracting State of the Harare Protocol and of the PCT 
IS EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakstan, MD Republic of Moldova 
RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State of the 
Eurasian Patent Convention and of the PCT 
^ EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus DE Germany, 

DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European 
Patent Convention and of the PCT 
^ OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote d'lvore, CM Cameroon, 
GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and 
any other State which is a member State of OAPI and a Contracting State of PCT (if other kind of protection or treatment 

desired, specify bon dotted line) 

ional Patent (if other kind of protection or treatment desired specify on dotted line) 
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AE United Arab Emirates 

AL Albania 

AM Armenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BG Bulgaria ~ - - 

BR Brazil - 

BY Belarus 
CA Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

CR Costa Rica. _ - . . _ 

CU Cuba _ . . . - 

CZ Czech Republic _ . _ - . 

DE Germany . 

DK Denmark - - 

DM Dominica 

EE Estonia 

ES Spain 

FI Finland 

GB United Kingdom 
GD Grenada 

GE Georgia _ - 

GH Ghana . . _ 

GM Gambia 

HR Croatia - - 

HU Hungary 

ID Indonesia 

IL Israel - 

IN India 

IS Iceland 

JP Japan 

KE Kenya 

KG Kyrgyzstan 

KP Democratic People's Republic of Korea 
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LR 

LS 
LT 
LU 
LV 
MD 
MG 
MK 



Liberia 

Lesotho 

Lithuania 

Luxembourg 

Latvia 

Republic of Moldova 

Madagascar 

The former Yugoslav Republic of Macedonia 



MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand _ . _ _ 

PL Poland _ .. 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

SE Sweden 

SG Singapore 

SI Slovenia - - 

SL Sierra Leone . 

SK Slovakia - 

TJ Tajikistan - 

TM Turkmenistan 

TR Turkey - 

TT Trinidad and Tobago 

TZ United Republic of Tanzania 

UA Ukraine . 

UG Uganda . . - . - - 

US United States of America _ 



UZ 
VN 
YU 
ZA 
ZW 



Uzbekistan _ 
Viet Nam 
Yugoslavia. 
South Africa . 
Zimbabwe _ _ 



KR 
KZ 
LC 



Republic of Korea 

Kazakstan 

Saint Lucia 



Check-boxes reserved for designating States (for the purposes of 
a national patent) which have become party to the PCT aftr~ 
issuance of this sheet: 



LK Sri Lanka 



13 
□ 



MA Marocco 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded 
form the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant 

at the expiration of that time limit. (Confirmation of a designation consists of the filing of a notice specifying that designation and the payment of the designation and 
confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit) 
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Box No. VI PRIORITY CLAIM 



["I Further priority claims are indicated in the Supplemental Box. 



Filing date 
of earlier application 

(day/m onth/year) 



item (1) 
26.11.98 



Number 
of earlier application 



9804061-1 



Where earlier application is: 



national application: 
country 



Sweden 



regional application:* 
regional Office 



international application: 
receiving Office 



item (2) 



item (3) 



The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) (only if the earlier application was filed with the Office which for the qqc\a(\(l 

purposes of the present international application is the receiving Office) identified above as item(s): Sb 9504061-1 

* Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4. I0(b)(ii)). See Supplemental Box. 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen: the two-letter code may he used) : 

ISA/ 5^ 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 



Date (day/month/year) 



Number 



Country (or regional Office) 



Box No. VIII CHECK LIST; LANGUAGE OF FILING. 



This international application contains 
the following number of sheets: 

request 4 

description (excluding 
sequencelisting part) : 8 

claims 3 

abstract : 1 
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SATT ATT RENA SULFIDHALTIGA KONDENSAT 

Vid framstallning av cellulosa enligt sulf atprocessen 
avskiljes en avlut, som indunstas for att sedan f orbrannas . 
Vid denna avdunstning avdrives lutanga, som forutom 
vattenanga innehaller diverse lattf lyktiga f ororeningar . 
Sadana f ororeningar ar vatesulfid, metylmerkaptan , 
dimetylsulf id, metanol, terpener, m.m. I indunstningen som 
sker genom s.k. f leref f ektsindunstning med ett flertal steg, 
effekter (normalt 4-7 stycken) , kondenseras lutangan aven den 
i ett flertal steg, varvid aven stora delar av de 
lattf lyktiga f ororeningarna kondenserar. Kondensering sker 
i atminstone lika manga steg som det finns effekter. Detta 
medfor att det erhalles starkt varierande kondensatkvaliteer 
fran de olika stegen i indunstningen. Normalt urskiljes 2-3 
olika kondensatkvaliteer, som var och en utgor en blandning 
av kondensat fran olika steg. Det mest fororenade kondensatet 
(smutskondensat) behandlas normalt i en angst ripper, dar de 
f lyktiga komponenterna destilleras av. Detta smutskondensat 
utgor normalt endast en mindre del av hela kondensatmangden 
och darfor belastas inte angekonomin i nagon hogre 
utstrackning av att anga anvands for strippningen . 
Investeringskostnaden for strippningen blir da ocksa 
minimerad . 

De ovriga kondensatkvaliteernas renhet beror i hog 
utstrackning pa andelen smutskondensat. Okas andelen 
smutskondensat blir de andra kondensaten renare . En alltfor 
stor smutskondensatmangd ger dock hogre drifts- och 
kapitalkostnader for strippningen. 

De andra, mindre fororenade kondensaten kan i viss 
utstrackning anvandas som processvatten beroende pa deras 
renhet. Om kondensatet ar alltfor fororenat kan det daremot 
inte ateranvandas utan maste i stallet slappas ut till 
recipienten med eventuellt foregaende rening. 
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Det som framfor allt begransar mojligheten att anvanda 
kondensat inom processen ar innehallet av sulfider, eftersom 
dessa kan ge obehaglig lukt och smak hos pappersmassan . Detta 
utgor aven ett betydande problem for arbetsmil j on . Terpener 
ger ocksa lukt. Terpenerna forekommer dock normalt i mycket 
laga halter i de mindre fororenade kondensaten. 

Den teknik som star till buds for rening av dessa kondensat 
ar huvudsakligen angstrippning . Eftersom kondensatmangderna 
ar mycket stora, kravs en stor stripperutrustning och stora 
mangder anga for strippningen . Angmangderna blir sa stora att 
det definitivt inte kan vara ekonomiskt forsvarbart att 
anvanda f arskanga . Daremot kan man lata anvanda angan, som 
drivs av vid indunstningen av avluten, i flereffekts- 
indunstning for strippning. Angan som lamnar strippern kan 
sedan atervinnas som varme i nastfoljande effekt. 
Reningsgraden for en sadan stripper ar dock begransad p.g.a. 
att lutangan f ran den foregaende ef f ekten ar fororenad vilket 
begransar renheten i det utgaende kondensatet . Framfor allt 
begransas renheten med avseende pa sulfider, eftersom 
lutangan kan ha ett betydande innehall av sulfider. Detta 
sulf idinnehall beror pa att man normalt tar anga fran forsta 
effekten, dar temperaturen ar relativt hog, vilket ger en 
f orhojd sulf idhalt . 

En ytterligare nackdel ar att angan vid passagen genom 
strippern tappar i tryck och att lattflyktiga komponenter 
anrikas. Dessa tva saker medfor att angans kondenserings- 
temperatur minskar, vilket medfor att den tillgangliga 
temperaturdif f erensen i indunstningen minskar. Detta har en 
negativ inverkan bade energi- och kapitalkostnaderna for 
indunstningsanlaggningen. Dessutom ar indunstningen och 
stripper helt integrerade, varfor dessa tva delar inte kan 
koras oberoende av varandra . 

Stripperns dimensioner kommer ocksa att bli stora, vilket 
innebar betydande kostnader for utrustningen . 
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I en vanlig Angstripper avdrivs aven andra lattf lyktiga 
komponenter, sasom metanol . 

I stallet for anga kan man anvanda sig av luft for att 
strippa kondensatet. En stor nackdel med detta ar att luften 
f ororenas och att den m&ste renas pa nagot satt . 
Luftvolymerna kan ocksa bli mycket stora . Dessutom kyls 
kondensatet ner av luften, som har en lagre vattemperatur an 
kondensatets temperatur. Darfor ar inte ren luf tstrippning 
ett realistiskt alternativ for en modern och miljovanlig 
pappersmassaf abrik . 

Foreliggande uppf inning erbjuder en mojlighet att med mycket 
hog ef fektivitet driva av framst sulf ider i lutang-kondensat 
fran en cellulosaf ramstallningsprocess , och att samtidigt ta 
hand om svavlet, sa att det inte fororenar mil j on. Detta sker 
genom att i en sluten krets bestaende av tre processteg lata 
avdriva sulfiderna fran kondensatet, oxidera de avdrivna 
sulfiderna till svaveldioxid och att absorbera denna 
svaveldioxid . 

De tre processtegen blir saledes : 

1. Avdrivning (strippning) av sulf ider fran lutang- 
kondensat . 

2. Oxidering av brannbara komponenter som sulf ider och 
kolvaten . 

3. Absorption av svaveldioxid. 

Genom att lata dessa tre processteg (1, 2, 3) vara 
integrerade i en sluten krets kan sjalva reningen av 
kondensatet utforas med hog effektivitet och god 
energiekonomi , samtidigt som paverkan pa mil j on minimeras . 

Uppfinningen kommer i det foljande att exemplif ieras med 
hanvisning till ett i bifogade ritning illustrerat schema, 
som schematiskt visar de olika processtegen enligt 
uppf inningen . 
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I foreliggande uppf inning anvandes en gas som medium for att 
driva av sulfiderna fr£n kondensatet . Denna gas utgores 
huvudsakligen och f oretradesvis av luf t . Detta processteg 
utformas normalt, som ett skrubbertorn 1, dar gasen 4 
tillfores i nedre delen och kondensatet 5 i ovre delen sa att 
gasen och kondensatet mots i motstromskontakt . 
Kontaktanordningar i skrubberna kan utgoras av bottnar eller 
packningsmaterial . Gasen 6 som lamnar skrubbern kommer att 
innehalla sulfider i form bl.a. av vatesulfid och 
metylmerkaptan, men aven organiska komponenter, sasom metanol 
och terpener. Denna fororenade gas 6 fors till en 
oxidationsprocess 2 dar gasen varmevaxlas motstroms 
regenerativt . Avgaserna 7 fran oxidationsprocessen innehaller 
till den viss del svaveldioxid . Dessa avgaser fors sedan till 
en kontaktanordning i form av en S0 2 -skrubber 3 dar 
svaveldioxiden absorberas i en f oretradesvis alkalisk losning 
8. Gasen fors sedan ater vidare till kondensats-krubbern for 
att ater anvandas som avdr ivningsmedium . Pa detta satt bildas 
en sluten krets. Eftersom oxidationen i den slutna kretsen 
konsumerar syrgas maste nytt syre tillforas. Ytterligare syre 
kan tillsattas genom tillforsel 9 av f oretradesvis luft eller 
annan syrehaltig gas. Systemet tillater inte att gas 
ackumuleras i kretsen och darfor maste en mindre mangd gas 
10 blodas ut . Gascirkulationen drivs genom de tre stegen 
f oretradesvis av en f lakt . 

Genom att gasen i den slutna kretsen huvudsakligen cirkulerar 
runt kan en forhojning av olika gaskomponenter i systemet 
byggas upp till tamligen hoga halter. Eftersom endast en 
mindre mangd gas blodes ut, blir emellertid utslappen av for 
mil j on skadliga komponenter mycket sma trots hoga 
koncentrationer i systemet. 

Ett satt att forbattra reningen av kondensatet i strippern 
ar att lata oka S0 2 -koncentrationen efter S0 2 -skrubbern (3). 
Ett sadant forfarande kommer att medfora att kondensatet i 
strippern (1) f&r ett lagre pH-varde. Ett lagre pH-varde ger 
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i sin tur en battre avdrivning av sulfider och mojliggor en 
narmast fullstandig avdrivning av sulfider. En fullstandig 
avdrivning kan annars vara svart att erhalla eftersom 
kondensatet inneh&ller mindre mangder alkaliska komponenter 
som t.ex ammoniak som hojer kondensatets pH-varde nar de sura 
sulfiderna avdrives . En alkalisk komponent som ammoniak 
kommer vid ett sankt pH att stanna kvar i kondensatet . 
Darigenom undviks utslapp av ammoniak, som annars efter 
oxidationen skulle omvandlas till kvaveoxider. 

En forhojning av S0 2 -halten efter S0 2 -skrubbern (3) kan 
erhallas genom att justera tillforsel av alkali till detta 
steg sa att absorptionsvatskans haller ett relativt lagre pH. 
Ju lagre pH desto hogre S0 2 -koncentrat ion i gasen fran 
skrubbersteget (3) . Ju hogre S0 2 -halt i gasen, som utgor 
strippermediet , desto battre avdrivning av sulfider fran 
kondensatet. Denna effekt kan i sin tur anvandas pa sa satt 
att kvoten mellan mangden kondensat och strippergas kan okas 
med fortsatt god sulf idavdrivning . Detta i sin tur medfor en 
forhojning av halten avdrivna sulfider i strippergasen, 
vilket i sin tur innebar en forhojd S0 2 -halt efter 
oxidationen. Pa detta satt kan S0 2 -halten forhojas avsevart 
i hela systemet . Detta medfor foljande fordelar: 

1. En produktion av sulfitsyra med ett relativt lagt pH 
moj liggors . 

2 . Anlaggningens storlek kan minskas . 

3. Kvaveutslappet minskas (se ovan) . 

Den fornamnda fordelen moj liggors genom att en forhojd S0 2 - 
halt i en gas j amviktsmassigt ger ett lagre pH i 
absorptionslosningen. Eftersom tillsats av alkali minskas kan 
en bisulfitsyra erhallas. Denna syra kan i sin tur nyttjas 
for surgorning i t.ex blekeriet eller tallol j e-kokeriet . En 
forhojning av S0 2 -halten i den cirkulerande gasen medfor dock 
att utslappet av S0 2 fran systemet okar via utblodningen till 
atmosfaren (10) . Detta kan dock atgardas genom att vid denna 
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punkt koppla in en skrubber, for att absorbera S0 2 . En 
skrubber i denna position utformas f oretradesvis av flera 
absorptionssteg t . ex av samma utformning som strippern. Det 
skulle kunna forhalla sig sa att man endast later absorbera 
S0 2 i denna position. Saledes kan S0 2 -skrubbern (3) utslutas 
ur systemet . 

Denna andra fordel foljer av det forhallandet att 
anlaggningens storlek huvudsakligen bestams av det 
cirkulerande gasflodets storlek. Eftersom en forhojd S0 2 -halt 
mojliggor att storre kvoten mellan kondensat- och stripper- 
gasflode, kommer gasflodet i systemet att kunna minskas . 

Det renade kondensatet kommer att ha mycket laga sulfid- 
halter och aven eventuella terpener kommer att drivas av. 
Detta kommer att ge ett kondensat som ar tamligen fritt fran 
illaluktande f oror eningar . En betydelsef ul 1 

f ororeningskomponent i lutangkondensat ar metanol . En del av 
metanolen kommer att drivas av i strippern, en del kommer att 
finnas kvar i kondensatet. Andelen avdriven metanol kommer 
att vara beroende av forhallandet mellan tillford mangd 
kondensat och mangden cirkulerande gas. 

Varmeekonomin ar god i systemet eftersom ingen extern 
varmeenergi behover tillforas. I processen genereras dessutom 
energi i oxidationssteget . Denna energi kan kompensera olika 
energif orluster i systemet och eventuellt overskott kan tas 
upp som varme av det utgaende kondensatet. I andra system dar 
till exempel luft anvands som strippergas upptas betydande 
varmemangder i luften genom att det varma kondensatet avger 
vattenanga vid kontakten med luften. Detta ger en nedkylning 
av kondensatet, vilket undviks i den foreslagna uppf inningen, 
dar eventuellt avdriven vattenanga aterfores till systemet. 
Man kan eventuellt ocksi utvinna varme ur systemet genom att 
l&ta infora en varmevaxlare i systemet. Med en s&dan 
varmevaxlare som kyler systemet kan temperaturen styras . 
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Det kan aven finnas anledning att tillfora varme till 
systemet. En anledning kan vara att man i vissa delar av 
kretsen vill undvika att gasen ar fuktig. Eftersom den 
cirkulerande gasen efter t.ex. strippern ar mattad med 
vatten&nga f inns risken att vattendroppar faller ut som fukt 
i gasen. Genom att varma gasen kan da fukten elimineras. 

Investeringskostnader och storlek av komponenter star i stort 
sett i direkt proportion till mangden cirkulerande gas. Av 
denna anledning vill man begransa den cirkulerande mangden 
gas. Detta kommer saledes att paverka metanol-avskil jningen. 
Det ar darfor rimligt att rakna med en viss mangd metanol som 
finns kvar i kondensatet . Metanol som fororening i 
kondensatet kan vara av nackdel om kondensatet skall slappas 
ut till recipienten. Om kondensatet daremot skall anvandas 
for internt bruk, som processvatten, t.ex. som tvattvatten 
i blekeri, massatvatt eller mesatvatt ar ett sadant kondensat 
utmarkt trots metanolinnehallet . 

Metanol har en positiv effekt pa blekning, dels som 
radikalfangare och dels for forbattrad loslighet av lignin. 
Dessutom ar detta kondensat metallfritt. Normalt process- 
vatten som beretts fran narliggande vattendrag innehaller 
alltid en del metaller, som bl . a . overgangsmetaller . Dessa 
overgangsmetaller kan vara mycket skadliga for blekeri - 
processen eftersom dessa kan bryta ner blekerikemikalier , som 
t.ex. vateperoxid. Eftersom metanolen bidrar som 
radikalfangare, minskar nedbrytningen av blekerikemikalier. 
Ett metallfritt kondensat som anvands i blekeriet har darfor 
stora fordelar trots ett visst metanolinnehall . Genom 
aterforing av kondensatet till processen undviks ett utslapp 
av syref orbrukande amnen . Metanolanrikningen i processen blir 
mycket marginell, eftersom uttaget av metanol fran processen 
ar relativt stor for varje processcykel . 

Strippningen av kondensat kan utforas pa en rad olika satt. 
Den typ av utrustning, som bor valjas skall vara en 
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utrustning dar avskil jningsgraden ar mycket hog. En sadan 
utrustning bor besta av ett flertal j amviktssteg efter 
varandra, dar kondensatet moter en motgaende gasstrom. 
Exempel pa sadan utrustning ar kolonner med bottnar eller 
packningsmaterial . Detta finns valk beskrivet i teknisk 
litteratur, somt.ex. "Perry's Chemical Engineers' Handbook", 
MacGraw-Hill Book Company, 1984. 

Oxidationsprocessen kan ske pa ett flertal satt, men de 
relativt svaga koncentrationerna av brannbara foreningar 
staller speciella krav pa denna process. For att de brannbara 
fororeningarna skall oxideras kravs en relativt hog 
temperatur. Man bor anvanda sig av en regenerativ termisk 
oxidationsprocess (RTO) , dar gasen varmevaxlas sa val att 
erforderlig temperatur erhalles for en i det narmaste 
fullstandig oxidation. Exempel pa en sadan process beskrivs 
i patentansokan PCT/SE85/00257 . 

Skrubbning av de S0 2 -haltiga gaserna kan goras med en 
alkalisk vatska. Vid ett massabruk finns det god tillgang pa 
alkaliska processvatskor . En sadan processvatska ar oxiderad 
vitlut.I den oxiderade vitluten har sulfiden tagits bort 
genom oxidation. Vitlut ar sa starkt alkalisk att S0 2 mycket 
latt kan absorberas . Det racker utan vidare med ett 
j amviktssteg. En venturiskrubber ar en processutrustning dar 
knappt ett j amviktssteg erhalles. I venturiskrubbern kan en 
relativt hog gashastighet hallas, vilket gor utrustningen 
kompakt . Skrubbervatskan kommer att cirkuleras genom 
venturin . 

Skrubbervatskans pH skall styras for att kontrollera S0 2 - 
halten i gaserna ut fran skrubbern. Venturiskrubbern har en 
stor fordel genom att den cirkulerande vatskan kan ha 
relativt kort uppehallstid . Det mojliggor en snabb styrning 
av pH i skrubbern. Genom att skrubbern endast har ett knappt 
j amviktssteg i stallet for flera blir svarstiden ocksa snabb. 




PCT/SE99/02170 
24-11-1999 



9 

PATENTKRAV 

1. Satt att avlagsna sulfider och andra lattflyktiga 
5 fororeningar fran lutangkondensat fran en cellulosa- 

f ramstallningsprocess , 
kannetecknat darav, 

att sagda lutkondensat tillfores till en stripper (1), som 
ingar i en sluten krets bestaende av sagda stripper (1) och 

10 en regenerativ termisk oxidations -process (RTO) (2) , i vilken 
krets cirkuleras en gas (4) huvudsakligen bestaende av luft 
och sadana komponenter, som bildas eller avdrivs i denna 
krets, varvid den cirkulerande gasen avdriver sulfider och 
andra lattflyktiga fororeningar fran lutangkondensat (5) , 

15 varefter gasstrommen (6) fors vidare till en RTO-process (2) , 
dar de avdrivna f ororeningarna forbranns under bildande av 
S0 2 och darefter fores den S0 2 -haltiga gasen (7) till en S0 2 - 
skrubber (3) , dar f oretradesvis alkali anvands som 
absorptionsmedel (8) , varpa den cirkulerande gasen aterfores 

20 till strippern (1) . 

2. Satt enligt patentkravet 1, 
kannetecknat darav, 

att S0 2 -skrubbern (3) ingar i den slutna kretsen. 

25 

3. Satt enligt patentkravet 1 eller 2, 
kannetecknat darav, 

att en mindre mangd gas (10) blodes ut ur kretsen samtidigt 
som luft eller annan syrehaltig gas (9) tillfores for att 
3 0 sakerstalla att tillrackligt syre finns narvarande for att 
oxidationen i RTO-processen (2) skall ske . 

4. Satt enligt nagot av foregaende patentkrav, 
kannetecknat darav, 

3 5 att den som absorptionsmedel anvanda alkalin (8) ar oxiderad 
vitlut . 
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5. Satt enligt nagot av foregaende patentkrav, 
kannetecknat darav, 

att surhetsgraden i S0 2 -skrubbern (3) regleras sa att 
tillracklig halt av S0 2 ar kvar i gasen (4) nar den aterfores 
till strippen (1) , dar S0 2 forsurar kondensatet (5) och 
darmed bidrar till att ytterligare avdriva sulfiderna i 
kondensatet . 

6. Satt enligt patentkravet 1, 
kannetecknat darav, 

att en varmevaxlare infores pa godtycklig plats i den slutna 
kretsen for att utvinna eller tillfora energi och att 
darigenom styra temperaturen i systemet . 

7. Satt enligt patentkravet 1, 
kannetecknat darav, 

att man styr mangden recirkulerad gas gentemot mangden 
kondensat for optimering av metanolinnehallet i kondensatet. 

8. Satt enligt patentkravet 7, 
kannetecknat darav, 

att sagda kondensat anvandes som bakvatten i ett blekeri for 
att minska blekerikemikaliekostnaden . 

9. Satt enligt patentkravet 1, 
kannetecknat darav, 

att den gas (10) som blodes ut minimeras genom anvandning av 
ren syrgas eller en syrgasberikad luft, som for oxidationen 
nodvandig makeup-gas (9) . 

10. Satt enligt patentkravet 1 eller 2, 
kannetecknat darav, 

att den utbloda gasen (10) fran systemet skrubbas med 
avseende pa S0 2 i en separat skrubber, som f oretradesvis 
utgors av ett flertal absorptionssteg . 
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11. Satt enligt nagot av foregaende patentkrav, 
kannetecknat d a r a v, 

att S0 2 -halten forhojs till en sadan niva i systemet att 
absorptionsvatskan i S0 2 -skrubbern blir tillrackligt sur for 
att denna vatska skall kunna nyttiggoras som surgornings- 
medel i andra processdelar av en massaf abriken som t . ex 
blekeri eller tallol jekokeri . 
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SAMMANDRAG 

Satt att avlagsna sulfider och andra lattf lyktiga 
fororeningar fran lutangkondensat fran en cellulosa- 
5 f ramstallningsprocess , varvid sagda lutkondensat tillfores 
till en stripper, som ingar i en sluten krets omfattande 
sagda stripper, en regenerativ termisk oxidations-process 
(RTO) och en S0 2 -skrubber , i vilken krets cirkuleras en gas 
huvudsakligen bestaende av luft och sadana komponenter , som 

10 bildas eller avdrivs i denna. krets, varvid den cirkulerande 
gasen avdriver sulfider och andra lattflyktiga fororeningar 
fran lutangkondensat, varefter gasstrommen fors vidare till 
en RTO-process, dar de avdrivna f ororeningarna forbranns 
under bildande av S0 2 och darefter fores den S0 2 -haltiga 

15 gasen till en S0 2 -skrubber , dar f oretradesvis alkali anvands 
som absorptionsmedel , och darefter aterfores den cirkulerande 
gasen till strippern. 
(Fig. 1) 
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THE INTERNATIONAL PRELIMINARY 
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EXCELENTEC HOLDING AB et al. * _ 


r +i « h«*hv notifed that this International Preliminary Examining Authority transmits herewith the 

1 • MpIIBSS - d » s — • if any - established on the imemationa ' app,,cat,on - 

2. A copy ol the report and its annexes, if any, ,s being transmitted to the International Bureau for communication 
to all The elected Offices. 

3 Where required by any of the e.ected Offices, the International Bureau wiil prepare an English translation of the 
report (but not of any annexes) and will transmit such translate to those ON ees. 



4. REMINDER 

39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an ^^'^^SSS^ 
contain a translation of any annexes to the international preliminary examination report. It « the applicants 
S^bSStS^^d furnish such translation directly to each eiected Off.ce concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 
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P15634PC/SC 



International application No, 
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FOR FURTHER ACTION 



See Notification of Transmittal of International 
Preliminary Examination Report (Form PCT/iPEA/416) 



imemaliona) filing dale (day/month/yeaf) 
24/11/1999 



Priority date (day/montrtyaar) 
26/11/1998 



International Patent Classification (IPC) or national classification and IPC 
021 C1 1/08 



Applicant 

EXCELENTEC HOLDING AB et ah 



1 This international preliminary examination report has been prepared by this Internationa! Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 4 sheets, including this cover sheet. 



^ . ^kwammpvp^ ie sheets of the description, claims and/or drawings w/hich have 

(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



been 



These annexes consist of a total of sheets. 



3. This report contains indications relating to the following Items: 
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II 
III 
IV 
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VI 
VII 
VIM 



IS Basis of the report 

□ Priority ..... 

□ Non-establishment of opinion with regard to novelty, inventive step and industnal applicability 

□ Lack of unity of invention 

B Reasoned statement under Article 35(2) with regard to novstty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

□ Certain documents cited 

□ Certain defects in the International application 

S Certain observations on the international application 



Date of submission of the demand 



13/06/2000 



Name and mailing address of the international 
preliminary examining authority: 

^- European Patent Office 

^5S) 0-80208 Munich 



Tel, +49 89 2399 - 0 Tx; 523656 epmu d 
Pax: +49 89 2399 - 446S 



Date of completion of this report 
08.01.2001 



Authorized officer 

Tragoustis, M 

Telephone No, +49 89 2399 8623 




Form PCT/lPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/SE99/02170 



I. Basis of the report 

™ c r* nA rt has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office In 
1 ' ZponsTtoTn IZZZZr Articte 14 are referred to in this ™* ™ «* » 

the report since they do not contain amendments (Ruies 70.16 and 70. 17).y. 
Description, pages: 

1.Q as originally filed 



Claims, No.: 

1.1 1 as originally filed 

Drawings, sheets: 

■I/-) as originally filed 



2 With reaard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the inte?national application was filed, unless otherwise indicated under th,s ,tem. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 46.3(b)). 

□ the language of a translation furnished tor the purposes of international preliminary examination (under Rule 
SS.2 and/or 55.3). 

3 With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
" international preliminary examination was carried out on the basis of the sequence Usting: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identica. to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Form PC77IPEA/40S (Boxes l-VHl, Shoot 1) (Jury 1998) 



INTERNATIONAL PRELIMINARY orwPQcum>n(\ 
EXAMINATION REPORT International application No. PCT/SE99/02170 



□ the drawings, sheets: 

5 □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as tiled (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report,) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-11 

No; Claims 

Inventive step (IS) Yes: Claims V1 1 

No: Claims 

Industrial applicability (IA) Yes: Claims 1 -1 1 

No: Claims 



2. Citations and explanations 
see separate sheet 

VIII- Certain observations on the international application 

following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 



Form PCT/1PEA/4Q9 {Boxes l-vill. Sheet 2) (July 1*98) 



INTERNATIONAL PRELIMINARY International application No. PCT/SE99/02170 
EXAMINATION REPORT • SEPARATE SHEET 

1 The application relates to a method of removing sulphides and other volatile 
contaminants from liquor vapour condensate originating from a pulp 
manufacturing process. 

According to claim 1 the sulphides are stripped off in a stripper from the 
condensate by a gas, which gas is then fed to a regenerative oxidation system, 
where the stripped gases are combusted and S0 2 is formed. The gas containing 
the S0 2 is then lead to a SO z scrubber and the gas from the scrubber is 
recirculated to the stripper. 

By this closed loop of the gas, the cleaning of the condensates is carried out with 
high efficiency and good heat economy. 

The documents of the Search Report are silent about the above three stages 
(stripping, oxidation, scrubbing) integrated in a closed loop cycle of the stripping 
gas. 

WO 86/0.0389 discloses a process for combustion of pollutants carried in a gas. 
Sulfide contaminated condensates as well as stripping are not mentioned. 
GB-A-1 354499 discloses a process , whereby organic sulphur compounds 
present in condensates are stripped by an oxygen stream and are then 
catalytically oxidised. A closed loop for the stripping gas is not mentioned. 
WO 98/55685 deals with the removal of sulphur from non-condensible gas stream 
released during the Kraft process. 

Hence claim 1 and the dependent claims 2-1 1 meet the requirements of Art. 33 
PCT. 

2. Apparently (see also page 3,4 of the description) the S0 2 scrubber is part of the 
closed gas loop. 

Hence the feature of claim 2 being an essential feature of the claimed invention 
should be included in claim 1 (Art. 6 PCT). 

The word "either" in claim 1 causes unclarity and shouldbe deleted. 
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(57) Abstract 

A method to remove sulphides and other volatile contaminants from liquor vapor condensate in a pulp manufacturing process, where 
the mentioned liquor vapor condensate is fed into a stripper, which is part of a closed loop system comprising said stripper, a regenerative 
thermal oxidization process (RTO) and a SO2 scrubber, in which loop a gas is circulated, preferably air and such components formed 
or stripped off, in this loop whereafter the circulating gas is stripping off sulphides and other volatile components from the liquor vapor 
condensate, whereafter the gas stream is fed into an RTO process, where the stripped off contaminants are combusted are under formation 
of SO2 and thereafter the SO2 enriched gas is led to a SO2 scrubber, where preferably alkali is used as absorption medium, and thereafter 
the circulating gas is returned back into the stripper. 
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A method of cleaning sulfide contaminated condensates 



In producing chemical pulp according to the Kraft chemical pulp process, waste liquor is 
produced that is being evaporated prior to burning. During the evaporation process, liquor 
vapor is stripped off, which in addition to water vapor, also contains certain volatile 
contaminants. Such contaminants are hydrogen sulfide, methylmercaptan, dimethylsulfide, 
methanol, terpenes etc. At the evaporation which takes place as a so called multiple effect 
evaporation with a number of stages, effects (normally 4 - 7), the liquor vapor is also 
condensed in multiple stages, whereby also large amounts of the volatile contaminants will 
condense. The condensation takes place in at least as many stages there are effects. This 
means that the quality of the condensate varies significantly from the different stages of the 
evaporation. Normally 2-3 different condensate qualities are being separated, where each 
one is a mixture of condensates from a number of effects. The dirtiest condensate, ( foul 
condensate), is normally treated in a steam stripper where the volatile components are 
flashed off. This foul condensate is typically a small amount of the total condensate flow 
and therefore the steam economy is not affected to any higher degree of the fact that steam 
is used as the stripper gas. The investment cost can also be kept at a minimum. 

The purity of the other condensate qualities is highly dependent on the amount of foul 
condensate. If the amount of foul condensate is increased the contaminated condensates 
will be cleaner. A too high amount of foul condensate however the operating and 
investment cost for the steam stripper system will increase. 

The other, less contaminated condensates can to a limited extent be used as process water 
in dependency of their cleanliness. However if the condensate is too contaminated it can 
not be re-used but must instead be discharged to the recipient subsequent to some form of 
treatment. 



The primary limiting factor for the use of the contaminated condensate as process water 
is the content of sulfides, as these can give an unpleasant smell and taste to the pulp. It 
also creates a significant problem for the working environment. Also terpenes give a smell. 
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The terpenes however are normally present at very low amounts in the less contaminated 
condensates. 

The technology available to clean these condensates is predominately steam stripping. 
Since the various condensate flows are very large, the size of the stripper will be significant 
and a large amount of steam will be required for stripping. The steam volumes will be so 
large that it will definitely not be economical to use fresh steam. On the other hand it is 
possible to use flash steam driven off from the evaporation of the waste liquor, in multiple 
effect evaporation for the stripping. The steam leaving the stripper then can be regained as 
heat in the next evaporation effect. The cleaning efficiency of such a stripper is however 
limited since the flash steam from the preceding effect is already contaminated with 
sulfides, which limits the degree of purity of the output condensate. Primarily the 
cleanliness is limited regarding sulphides, as the waste liquor can have a considerable 
content of sulphides. This sulphide content is dependent on that steam is normally taken 
from the first effect, where the temperature is rather high, which gives an increased 
sulphide content. 

Another drawback is that when the steam passes through the stripper, it loses pressure and 
volatile components are enriched. These two things will reduce the condensation 
temperature, which means that the temperature difference available at the evaporation is 
reduced. The energy and capital cost are both negatively impacted thereby. Furthermore 
the evaporation plant and the stripper are completely integrated, whereby these two parts 
can not be independently operated. 

The dimensions of the stripper also will become large, which means significant costs for 
the equipment. 

In a conventional steam stripper also other volatile components, such as methanol, are 
stripped off. 



Air can be used to in lieu of steam to strip the condensates. A big drawback with this 
method is that air is being contaminated and must be cleaned in some way. The air 
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volumes can also be very large. Additionally the condensate is being cooled down by the 
air, which has a lower wet bulb temperature as compared to the temperature of the 
condensate. For these reasons pure air stripping is not a realistic alternative for a modern 
and environmentally friendly pulp mill. 

The present invention provides a possibility to strip off primarily sulfides at a very high 
efficiency from liquor-steam condensates from a pulp manufacturing process, and 
simultaneously to take care of the sulphur, thus that it will not contaminate the 
environment. This is being done in a closed loop concept that is comprised of three 
process steps, where the sulfides are stripped off from the condensate, the stripped off 
sulfides are being oxidized to sulphur dioxide, and to absorb the sulphur dioxide formed. 

The three process steps are consequently: 

1 . Stripping off sulphides from liquor-steam condensate 

2. Oxidation of combustible components such as sulphides and hydro carbons. 

3. Absorption of sulphur dioxide. 

By integrating these three process steps (1,2, and 3) in a closed loop cycle, the cleaning 
of condensates can be done with a high efficiency, good heat economy, and minimal 
impact on the environment 

The invention will in the following text be exemplified with reference to a scheme shown 
in the attached drawing, which schematically shows the various process steps in 
accordance with the invention. 

In the present invention a gas is used as a medium for stripping off the sulphides from the 
condensate. This gas is substantially and preferably composed of air. This process step is 
normally designed as a scrubber column 1, where the gas 4 is introduced in the lower 
section and the condensate 5 in the upper section, thus that the gas and the condensate meet 
in counterflow contact. The contact means in the scrubber can be trays or packing 
material. The gas 6 leaving the scrubber will contain sulphides in form i.a. of hydrogen 



WO 00/34569 




PCT/SE99/02170 



4 

sulphide and methyl mercaptan, but also organic compounds such as methanol and 
terpenes. This contaminated gas 6 is led to an oxidization process 2, where the gas is 
treated counterflow in a regenerative heat exchanger. The gas 7 from the oxidization step 
contains partly sulphur dioxide. These gases are then fed to a contact device, in form of 
a S0 2 scrubber 3, where the sulphur dioxide is absorbed in a preferably alkaline solution 
8. The gas is then returned to the condensate scrubber to be used again as a stripping 
medium. In this manner is formed a closed the loop. Since oxidation in the closed loop 
consumes oxygen is necessary to add fresh oxygen. Additional oxygen can be added by 
supply 9 preferably of air or some other oxygen containing gas. The system does not allow 
for gas accumulation in the loop and therefore a minor portion of the gas 10 must be bled 
off. The gas circulation through the three process steps is accomplished by the use 
preferably of a fan. 

Since the gas in the closed loop is primarily being circulated, an elevated level of various 
gas components can accumulate to rather high levels. However, since only a minor portion 
of the gas is bled off, the discharge of components harmful to the environment, will be 
limited, in spite of high concentrations in the system. 

A method of improving the cleaning of the condensate in the stripper is to increase the 
level of S0 2 after the S0 2 scrubber (3). Such a method will result in that the condensate in 
the stripper (1 ) will get a lower pH value. A lower pH value in turn gives a better stripping 
of sulphides and makes possible an almost complete stripping of sulphides. This would 
otherwise be difficult to achieve since the condensate contains a smaller amount of alkali 
components, i.e. ammonia, which would increase the pH value of the condensate when the 
acidic sulfides are stripped off. An alkali component such as ammonia will remain in the 
condensate at a lowered pH. Thereby is avoided discharge of ammonia, which should 
otherwise be transformed to Nox, after the oxidation process. 

An increase of the S0 2 concentration after the S0 2 scrubber (3) can be obtained by 
adjusting the supply of alkali to this stage thus that the te absorption medium will get a 
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comparatively lower pH. The lower the pH the higher the S0 2 concentration in the gas 
leaving the scrubber (3). The higher the S0 2 -level in the gas, which constitutes the stripper 
media, the better the efficiency of stripping off sulfides from the condensate. In turn this 
effect can be utilized in such a way that the ratio between the condensate flow and stripper 
gas flow can be increased with continuos good sulphide stripping. This in turn implies an 
elevated level of sulphides in the stripper off gases, which in turn means an increased S0 2 
level after the oxidization step. In this way the S0 2 level in the entire system can be 
significantly increased. This gives the following benefits the S0 2 concentration after the 
S0 2 scrubber can be: 

1 . Production of a sodiumbisulfite solution with a relative low pH is made possible. 

2. The size of the plant can be reduced 

3. NO x emission is reduced (see above) 

The first benefit is accomplished since an increased S0 2 level in a gas, from an equilibrium 
point of view, gives a lower pH in the absorption medium. Since the addition of alkali is 
reduced a bisulfite solution is formed. This acid can be utilized as acidification in e.g. the 
bleach plant or the tall oil plant. An increased S0 2 -level in the recirculated gas results 
however in an increased S0 2 discharge from the system via the bleed off to the atmosphere 
(10). Connecting a scrubber in this point, to absorb S02 can cure this. A scrubber in this 
position is preferably designed with multiple absorption steps, e.g. of the same design as 
the stripper. It could be so that only S0 2 is permitted to be absorbed in this position. In that 
way the S0 2 scrubber (3) can be eliminated from the system. 

The second benefit follows the fact that the circulating gas volume substantially determines 
the size of the equipment. Since an increased S0 2 content facilitates a higher ratio of 
condensate/stripper gas flow, the gas flow in the system can be reduced. 



The cleaned condensate will contain very low levels of sulphides and also any terpenes will 
be stripped off. This will give a condensate which is rather free from nasty-smelling 
contaminants. Methanol is another significant contaminant in black liquor condensate. 
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Some of the methanol will be stripped off in the stripper and some will stay in the 
condensate. The amount stripped off methanol is dependent on the ratio of supplied 
condensate to gas and the volume of the circulated gas. 

The heat economy in the system is excellent since no external heat energy must be added. 
In the oxidation stage, heat is furthermore generated. This energy can compensate for 
various energy losses in the system, and any surplus can be absorbed as heat in the 
outgoing condensate. In other systems, where for example air is used as stripper gas, a 
significant amount of heat is absorbed in the air since the warm condensate transfers water 
vapor in contact with air. This cools down the condensate, which is avoided in the present 
invention, where any possible evaporated water vapor is returned to the system. It might 
also be possible to recover heat from the system by implementing a heat exchanger in the 
system. With such a heat exchanger, which cools the system, the temperature can be 
controlled. 

There might also be a need to supply heat to the system. One reason could be to avoid 
oversaturated gas in certain parts of the system. As the recirculated gas, for instance after 
the stripper, is saturated with water vapor there is a risk that water droplets will fall out as 
moisture in the gas. By heating the gas, it would be possible to eliminate that moisture. 

The investment costs and the size of equipment is mainly directly proportional to the 
amount of recirculated gas. For that reason it is important to minimize the gas 
recirculation. This will consequently have an impact on the methanol removal. It is 
therefore reasonable to count with a certain amount of methanol still remaining in the 
condensate. Methanol, as a pollutant in the condensate can be a drawback if the condensate 
is discharged to the recipient. If the condensate is being recirculated back into the process, 
e.g. as process water in the bleach plant, brown stock washing or limewashing, then the 
condensate is excellent in spite of the methanol content. 

Methanol has a positive impact on bleaching, it acts as a radical scavenger and it also 
increases the solubility of lignin. Furthermore, this condensate is metal free. Normal 
process water prepared from nearby water streams always contains a certain amount of 
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metals, such as i.a. transition metals. These transition metals can be very harmful for the 
bleaching process since they decompose the bleaching agents such as hydrogen peroxide. 
Since the methanol act as a radical scavenger, the degradation of cellulose molecules will 
decrease. A metal free condensate used in the bleach plant therefore has significant benefits 
in spite of a certain methanol content. By recirculating the condensate to the process a 
discharge of oxygen consuming matters is avoided. The methanol enrichment in the 
process is very marginal, since the discharge of methanol from the process is relatively 
large for each process cycle. 

The stripping of condensate can be performed in several different ways. The type of 
equipment chosen shall be an equipment having a very high stripper efficiency. Such type 
of equipment ought to have several equilibrium steps, where the condensate meets a 
counterflow of gas. Examples on such equipment are columns with trays or packing 
material. This is well defined in the technical literature, such as i.e. "Perry's Chemical 
Engineers' Handbook", MacGraw-Hill Book Company, 1984. 

The oxidization process can be done in different ways, but the relatively low 
concentrations of combustible components require certain prerequisites for this type of 
process. A relatively high temperature is needed in order to oxidize the combustible 
components. A regenerative thermal oxidization process (RTO) is preferred, where the gas 
is treated in a heat exchanger under such temperature conditions that almost a complete 
oxidization takes place. Example on such a process is described in the patent application 
PCT/SE85/00257. 

Scrubbing of the S0 2 gas can be done with an alkaline solution. At a pulp mill there is a 
surplus of alkaline process fluids. One such fluid is oxidized white liquor. In the oxidized 
white liquor the sulfides have been removed by oxidization. White liquor is such a strong 
alkali that S0 2 easily can be absorbed. One equilibrium stage is sufficient. A venturi 
scrubber is a piece of equipment wherein one equilibrium stage is almost achieved. A 
relatively high gas velocity can be maintained in a venturi scrubber, which makes it 
compact. The scrubber medium is circulated through the venturi. 
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The pH of the scrubber medium shall be controlled in order to control the S0 2 level in the 
gases leaving the scrubber. The venturi scrubber has also a significant benefit in that the 
circulating liquid can have a relatively short residence time. This implies a fast control of 
the pH in the scrubber. As the scrubber has only almost one equilibrium stage instead of 
5 several, a rapid response time is also achieved. 
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CLAIMS 

1. A method of removing sulphides and other volatile contaminants from liquor vapor 
condensate from a pulp manufacturing process, 

characterized therein, 

that the said liquor vapor condensate is fed into a stripper (1), which is part of a closed 
loop comprising said stripper ( 1 ) and a regenerative thermal oxidization process (RTO)(2), 
in which loop a gas (4), primarily consisting of air and such components formed or stripped 
off in the loop, is circulated, and where the circulating gas is stripping off sulphides and 
other volatile components from the liquor vapor condensate (5), whereafter the gas stream 
(6) is fed into a RTO-process (2), where the stripped off components are combusted under 
formation of S0 2 , and thereafter is the S0 2 enriched gas (7) fed either to a S0 2 scrubber 
(3), where preferably alkali is used as absorption medium (8), whereafter the circulating 
gas is returned to the stripper (1). 

2. A method as claimed in claim 1, 
characterized in, 

that the S0 2 scrubber (3) is part of the closed loop. 

3. A method as claimed in claims 1 or 2, 
characterized in, 

that a minor portion of the gas (1 0) is bled off from the loop, at the same time air or some 
other oxygen containing gas (9) is supplied, to ensure that sufficient oxygen is present to 
safeguard that the oxidization in the RTO-process (2) takes place. 

4. A method as claimed in anyone of the preceding claims, 
characterized in, 

that the alkali (8) used as absorption medium is oxidized white liquor. 
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5. A method as claimed in anyone of the preceding claims, 
characterized in, 

that the degree of acidification in the S0 2 scrubber (3) is controlled to ensure sufficient 
amount of S0 2 remaining in the gas (4) when it is returned to the stripper (1 §), where S0 2 
acidifies the condensate (5) and thereby contributes to enhance the stripping off of 
sulphides from the condensate. 

6. A method as claimed in claim 1, 
characterized in, 

that a heat exchanger is installed at a suitable place in the closed loop, to recover or supply 
energy and thereby to control the temperature in the system. 

7. A method as claimed in claim 1, 
characterized in, 

that the amount of recirculated gas versus the amount of condensate is controlled for the 
purpose of optimizing the methanol content in the condensate. 

8. A method as claimed in claim 7, 
characterized in, 

that such condensate is used as process water in the bleach plant to reduce the bleaching 
chemical cost. 

9. A method as claimed in claim 1, 
characterized in, 

that the gas (10) being bled off from the system is minimized by using pure oxygen or 
an oxygen enriched air mixture, necessary as make up gas (9) for the oxidization. 

10. A method as claimed in claims 1 or 2, 
characterized in, 

that the bled off gas (10) from the system is scrubbed with regard to S0 2 in a separate 
scrubber, which preferably is made up of several absorption steps. 



WO 00/34569 




PCT/SE99/02170 



11 

1 1 . A method as claimed in anyone of the preceding claims, 
characterized in, 

that the S0 2 level is raised to such a level in the system that the absorption medium in the 
S0 2 scrubber gets sufficient acidic, so that this fluid can be utilized as acidification agent 
5 in other areas of the pulp mill, e.g. the bleach plant or the tall oil plant. 
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A method of cleaning sulfide contaminated condensates 

In producing chemical pulp according to the Kraft chemical pulp process, waste liquor is 
produced that is being evaporated priorto burning. During the evaporation process, liquor 
vapor is stripped off. which in addition to water vapor, also contains certain volatile 
contaminants. Such contaminants are hydrogen sulfide, methylmercaptan, dimethylsulfide, 
methanol, terpenes etc. At the evaporation which takes place as a so called multiple effect 
evaporation with a number of stages, effects (normally 4 - 7), the liquor vapor is also 
condensed inroultiple stages, whereby also large amounts ofthe volatile contaminants will 
condense. The condensation takes place in at least as many stages there are effects. This 
means that the quality ofthe condensate varies significantly from the different stages ofthe 
evaporation. Normally 2-3 different condensate qualities are being separated, where each 
one is a mixture of condensates from a number of effects. The dirtiest condensate, ( foul 
condensate), is normally treated in a steam stripper where the volatile components are 
flashed off. This foul condensate is typically a small amount of the total condensate flow 
and therefore the steam economy is not affected to any higher degree of the fact that steam 
is used as the stripper gas. The investment cost can also be kept at a minimum. 

The purity ofthe other condensate qualities is highly dependent on the amount of foul 
condensate. If the amount of foul condensate is increased the contaminated condensates 
will be cleaner. A too high amount of foul condensate however the operating and 
investment cost for the steam stripper system will increase. 

The other, less contaminated condensates can to a limited extent be used as process water 
2 5 in dependency of their cleanliness. However if the condensate is too contaminated it can 
not be re-used but must instead be discharged to the recipient subsequent to some form of 
treatment. 

The primary limiting factor for the use ofthe contaminated condensate as process water 
is the content of sulfides, as these can give an unpleasant smell and taste to the pulp. It 
also creates a significant problem for the working environment. Also terpenes give a smell. 
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The terpenes however are nonnally present at very low amounts in the less contaminated 
condensates. 

The technology available to clean these condensates is predominately steam stripping. 
Since the various condensate flows are very large, the size of the stripper will be significant 
and a large amount of steam will be required for stripping. The steam volumes will be so 
large that it will definitely not be economical to use fresh steam. On the other hand it is 
possible to use flash steam driven off from the evaporation of the waste liquor, in multiple 
effect evaporation for the stripping. The steam leaving the stripper then can be regained as 
heat in the next evaporation effect. The cleaning efficiency of such a stripper is however 
limited since the flash steam from the preceding effect is already contaminated with 
sulfides, which limits the degree of purity of the output condensate. Primarily the 
cleanliness is limited regarding sulphides, as the waste liquor can have a considerable 
content of sulphides. This sulphide content is dependent on that steam is normally taken 
from the first effect, where the temperature is rather high, which gives an increased 
sulphide content. 

Another drawback is that when the steam passes through the stripper, it loses pressure and 
volatile components are enriched. These two things will reduce the condensation 
temperature, which means that the temperature difference available at the evaporation is 
reduced. The energy and capital cost are both negatively impacted thereby. Furthermore 
the evaporation plant and the stripper are completely integrated, whereby these two parts 
can not be independently operated. 

The dimensions of the stripper also will become large, which means significant costs for 
the equipment. 

In a conventional steam stripper also other volatile components, such as methanol, are 
stripped off. 

Air can be used to in lieu of steam to strip the condensates. A big drawback with this 
method is that air is being contaminated and must be cleaned in some way. The air 



volumes can also be very large. Additionally the condensate is being cooled down by the 
air, which has a lower wet bulb temperature as compared to the temperature of the 
condensate. For these reasons pure air stripping is not a realistic alternative for a modem 
and environmentally friendly pulp mill. 

The present invention provides a possibility to strip off primarily sulfides at a very high 
efficiency from liquor-steam condensates from a pulp manufacturing process, and 
simultaneously to take care of the sulphur, thus that it will not contaminate the 
environment. This is being done in a closed loop concept that is comprised of three 
process steps, where the sulfides are stripped off from the condensate, the stripped off 
sulfides are being oxidized to sulphur dioxide, and to absorb the sulphur dioxide formed. 

The three process steps aTe consequently: 

1 . Stripping off sulphides from liquor-steam condensate 

2. Oxidation of combustible components such as sulphides and hydro carbons. 

3 . Absorption of sulphur dioxide. 

By integrating these three process steps (1. 2, and 3) in a closed loop cycle, the cleaning 
of condensates can be done with a high efficiency, good heat economy, and minimal 
impact on the environment 

The invention will in the following text be exemplified with reference to a scheme shown 
in the attached drawing, which schematically shows the various process steps in 
accordance with the invention. 

In the present invention a gas is used as a medium for stripping off the sulphides from the 
condensate. This gas is substantially and preferably composed of air. This process step is 
normally designed as a scrubber column 1, where the gas 4 is introduced in the lower 
section and the condensate 5 in the upper section, thus that the gas and the condensate meet 
in counterflow contact. The contact means in the scrubber can be trays or packing 
material. The gas 6 leaving the scrubber will contain sulphides in form i.a. of hydrogen 
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sulphide and methyl mercaptan, but also organic compounds such as methanol and 
teipenes. This contaminated gas 6 is led to an oxidization process 2, where the gas is 
treated counterflow in a regenerative heat exchanger. The gas 7 from the oxidization step 
contains partly sulphur dioxide. These gases are then fed to a contact device, in form of 
a S0 2 scrubber 3, where the sulphur dioxide is absorbed in a preferably alkaline solution 
8. The gas is then returned to the condensate scrubber to be used again as a stripping 
medium. In this manner is formed a closed the loop. Since oxidation in the closed loop 
consumes oxygen is necessary to add fresh oxygen. Additional oxygen can be added by 
supply 9 preferably of air or some other oxygen containing gas. The system does not allow 
for gas accumulation in the loop and therefore a minor portion of the gas 1 0 must be bled 
off The gas circulation through the three process steps is accomplished by the use 
preferably of a fan. 

Since the gas in the closed loop is primarily being circulated, an elevated level of various 
gas components can accumulate to rather high levels. However, since only a minor portion 
of the gas is bled off, the discharge of components harmful to the environment, will be 
limited, in spite of high concentrations in the system. 

A method of improving the cleaning of the condensate in the stripper is to increase the 
level of S0 2 after the S0 2 scrubber (3). Such a method will result in that the condensate in 
the stripper (1 ) will get a lower pH value. A lower pH value in turn gives a better stripping 
of sulphides and makes possible an almost complete stripping of sulphides. This would 
otherwise be difficult to achieve since the condensate contains a smaller amount of alkali 
components, i.e, ammonia, which would increase thepH value of the condensate when the 
acidic sulfides are stripped off. An alkali component such^as ammonia will remain in the 
condensate at a lowered pH. Thereby is avoided discharge of ammonia, which should 
otherwise be transformed to Nox, after the oxidation process. 



An increase of the SO a concentration after the SO ; scrubber (3) can be obtained by 
adjusting the supply of alkali to this stage thus that the te absorption medium will get a 
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comparatively lower pH. The lower the pH the higher the S0 3 concentration in the gas 
leaving the scrubber (3 ). The higher the SO,-level in the gas, which constitutes the stripper 
media, the better the efficiency of stripping off sulfides from the condensate. In turn this 
effect can be utilized in such a way that the ratio between the condensate flow and stripper 
gas flow can be increased with continuos good sulphide stripping. This in turn implies an 
elevated level of sulphides in the stripper off gases, which in turn means an increased S0 2 
level after the oxidization step. In this way the SO z level in the enure system can be 
significantly increased. This gives the following benefits the SO a concentration after the 
SO, scrubber can be: 

1 . Production of a sodiumbisulfite solution with a relative low pH is made possible. 

2. The size of the plant can be reduced 

3. NO x emission is reduced (see above) 

15 The first benefit i s accomplished since an increased S0 2 level in a gas, from an equilibrium 
point of view, gives a lower pH in the absorption medium. Since the addition of alkali is 
reduced a bisulfite solution is formed. This acid can be utilized as acidification in e.g. the 
bleach plant or the tall oil plant. An increased S0 2 -level in the recirculated gas results 
however in an increased S0 2 discharge from the system via the bleed off to the atmosphere 

2 0 (10). Connecting a scrubber in this point, to absorb S02 can cure this. A scrubber in this 
position is preferably designed with multiple absorption steps, e.g. of the same design as 
the stripper. It could be so that only S0 2 is permitted to be absorbed in this position. In that 
way the S0 2 scrubber (3) can be eliminated from the system. 

25 The second benefit follows the fart that the circulating gas volume substantially determines 
the size of the equipment. Since an increased SO z content facilitates a higher ratio of 
condensate/stripper gas flow, the gas flow in the system can be reduced. 
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The cleaned condensate will contain very low levels of sulphides and also any terpenes will 
be stripped off. This will give a condensate which is'rather free from nasty-smelling 
contaminants. Methanol is another significant contaminant in black liquor condensate. 
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Some of the methanol will be stripped off in the stripper and some will stay in the 
condensate. The amount stripped off methanol is dependent on the ratio of supplied 
condensate to gas and the volume of the circulated gas. 

The heat economy in the system is excellent since no external heat energy must be added. 
In the oxidation stage, beat is furthermore generated. This energy can compensate for 
various energy losses in the system, and any surplus can be absorbed as heat in the 
outgoing condensate. In other systems, where fo T example air is used as stripper gas, a 
significant amount of heat is absorbed in the air since the warm condensate transfers water 
vapor in contact with air. This cools down the condensate, which is avoided in the present 
invention, where any possible evaporated water vapor is returned to the system. It might 
also be possible to recover heat from the system by implementing a heat exchanger in the 
system. With such a heat exchanger, which cools the system, the temperature can be 
controlled. 

There might also be a need to supply heat to the system. One reason could be to avoid 
oversaturated gas in certain parts of the system. As the recirculated gas, for instance after 
the stripper, is saturated with water vapor there is a risk that water droplets will fall out as 
moisture in the gas. By heating the gas, it would be possible to eliminate that moisture. 

The investment costs and the size of equipment is mainly directly proportional to the 
amount of recirculated gas. For that reason it is important to minimize the gas 
recirculation. This will consequently have an impact on the methanol removal. It is 
therefore reasonable to count with a certain amount of methanol still remaining in the 
condensate. Methanol, as a pollutant in the condensate can be a drawback if the condensate 
is discharged to the recipient. If the condensate is being recirculated back into the process, 
e.g. as process water in the bleach plant, brown stock washing or limewashing, then the 
condensate is excellent in spite of the methanol content. 

Methanol has a positive impact on bleaching, it acts as a radical scavenger and it also 
increases the solubility of lignin. Furthermore, this condensate is metal free. Normal 
process water prepared from nearby water streams always contains a certain amount of 



meials, such as La. transition metals. These transition metals can be very harmful for the 
bleaching process since they decompose the bleaching agents such as hydrogen peroxide. 
Since the methanol act as a radical scavenger, the degradation of cellulose molecules will 
decrease. A metal free condensate used in the bleach plant therefore has significant benefits 
5 in spite of a certain methanol content. By recirculating the condensate to the process a 
discharge of oxygen consuming matters is avoided. The methanol enrichment in the 
process is very marginal, since the discharge of methanol from the process is relatively 
large for each process cycle. 

10 The stripping of condensate can be performed in several different ways. The type of 
equipment chosen shall be an equipment having a very high stripper efficiency. Such type 
of equipment ought to have several equilibrium steps, where the condensate meets a 
counterflow of gas. Examples on such equipment are columns with trays or packing 
material. This is well defined in the technical literature, such as i.e. "Perry's Chemical 

1 5 Engineers ' Handbook" , MacGraw-Hill Book Company, 1 984. 

The oxidization process can be done in different ways, but the relatively low 
concentrations of combustible components require certain prerequisites for this type of 
process. A relatively high temperature is needed in order to oxidize the combustible 
2 0 components. A regenerative thermal oxidizationprocess (RTO) is preferred, where the gas 
is treated in a heat exchanger under such temperature conditions that almost a complete 
oxidization takes place. Example on such a process is described in the patent application 
PCT/SE85/00257. 



Scrubbing of the SO, gas can be done with an alkaline solution. At a pulp mill there is a 
surplus of alkaline process fluids. One such fluid is oxidized white liquor. In the oxidized 
white liquor the sulfides have been removed by oxidization. White liquor is such a strong 
alkali that SOj easily can be absorbed. One equilibrium stage is sufficient. A venturi 
scrubber is a piece of equipment wherein one equilibrium stage is almost achieved. A 
relatively high gas velocity can be maintained in a venturi scrubber, which makes it 
compact. The scrubber medium is circulated through the venturi. 
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The pH of the scrubber medium shall be controlled in order to control the SO, level in the 
gases leaving the scrubber. The venturi scrubber has also a significant benefit in that the 
circulating liquid can have a relatively short residence time. This implies a fast control of 
the pH in the scrubber. As the scrubber has only almost one equilibrixirn stage instead of 
several, a rapid response time is also achieved. 



CLAIMS 



1. A method of removing sulphides and other volatile contaminants from liquor vapor 
condensate from a pulp manufacturing process, 

characterized therein, 

that the said liquor vapor condensate is fed into a stripper (1), which is part of a closed 
loop comprising said stripper ( 1 ) and a regenerative thermal oxidization process (RTO)(2), 
in which loop a gas (4), primarily consisting of air and such components formed or stripped 
off in the loop, is circulated, and where the circulacing gas is stripping off sulphides and 
other volatile components from the liquor vapor condensate (5), whereafter the gas stream 
(6) is fed into a RTO-process (2), where the stripped off components are combusted under 
formation of S0 2 , and thereafter is the SO, enriched gas (7) fed either to a S0 2 scrubber 
(3), where preferably alkali is used as absorption medium (8), whereafter the circulating 
gas is returned to the stripper (1). 

2. A method as claimed in claim 1, 
characterized in, 

that the SO, scrubber (3) is part of the closed loop. 

3. A method as claimed in claims 1 or 2, 
characterized in, , 

that a minor portion of the gas (1 0) is bled off from the loop, at the same time air or some 
other oxygen containing gas (9) is supplied, to ensure that sufficient oxygen is present to 
safeguard that the oxidization in the RTO-process (2) takes place. 

4. A method as claimed in anyone of the preceding claims;' 
characterized in, 

thai the alkali (8) used as absorption medium is oxidized white liquor. 



5. A method as claimed in anyone of the preceding claims, 
characterized in, 

that the degree of acidification in the S0 2 scrubber (3) is controlled to ensure sufficient 
amount of S0 2 remaining in the gas (4) when it is returned to The stripper (1 §), where SO, 
acidifies the condensate (5) and thereby contributes to enhance the stripping off of 
sulphides from the condensate. 

6. A method as claimed in claim 1, 
characterized in, 

that a heat exchanger is installed at a suitable place in the closed loop, to recover or supply 
energy and thereby to control the temperature in the system. 

7. A method as claimed in claim 1, 
characterized in, 

that the amount of recirculated gas versus the amount of condensate is controlled for the 
purpose of optimizing the methanol content in the condensate. 

8. A method as claimed in claim 7, 
characterized in, 

that such condensate is used as process water in the bleach plant to reduce the bleaching 
chemical cost. 

9. A method as claimed in claim 1, 
characterized in, 

that the gas (10) being bled off from the system is minimized by using pure oxygen or 
an oxygen enriched air mixture, necessary as make up gas (9) for the oxidization. 

1 0. A method as claimed in claims 1 or 2, 
characterized in, 

that the bled off gas (10) from the system is scrubbed with regard to S0 2 in a separate 
scrubber, which preferably is made up of several absorption steps. 
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1 ]. A method as claimed in anyone of the preceding claims, 
characterized in, 

that the S0 2 level is raised to such a level in the system that the absorption medium in the 
SO-> scrubber gets sufficient acidic, so that this fluid can be utilized as acidification agent 
in other areas of the pulp mill, e.g. the bleach plant or the tall oil plant. 
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